Hydrogen peroxide selectively increases TREK-2 currents via myosin light chain kinases.
Two-pore domain K+ (K2P) channels play a critical role in cellular responses to various stimuli, such as stretch or changes in pH and are considered to be important in pathological responses such as apoptosis and tumorigenesis. We investigated effects of H2O2 on various K2P channels expressed in CHO cells. Application of H2O2 did not affect TASK-1, TASK-3, TRAAK currents, but specifically increased TREK-2 currents recorded using a nystatin perforated whole cell technique. The H2O2-induced activation of TREK-2 currents was also observed at single channel levels in cell-attached patches, and the effect was reversed by the reducing agent, dithiothreitol. In contrast, TREK-2 currents recorded using ruptured whole cell technique or single channel recording in inside-out patches were not affected by H2O2. Furthermore, direct application of 5,5'-dithiobis-(2-nitrobenzoic acid) inhibited TREK-2, suggesting that the H2O2-induced activation does not result from direct oxidation of TREK-2 proteins. Among the cell signaling agents, myosin light chain kinase (MLCK) inhibitors significantly inhibited the H2O2-induced activation of TREK-2 currents. These results suggest that TREK-2 channels have a potential to play a specific role in cellular responses to reactive oxygen species and that MLCK activation is involved in this process.